Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.039; wR factor = 0.116; data-to-parameter ratio = 15.5.
In the title compound, C 12 H 12 O 2 S, the asymmetric unit contains two independent molecules. The chiral C atoms of both molecules were established to be in the R configuration. In both molecules, the 2,5-dihydrothiophene rings adopt Senvelope conformations wherein the S atoms are displaced by 0.315 (5) and À0.249 (5) Å from the mean planes of the remaining ring atoms. In the crystal, the molecules are linked by weak C-HÁ Á ÁO interactions.
Related literature
For background to the organocatalytic domino reaction, see: Enders et al. (2007) ; Yu & Wang (2008) . For a related structure, see: Zhu et al. (2009) Data collection: PROCESS-AUTO (Rigaku, 2006) ; cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999).
The crystal structure of the title compoud ( Fig. 1 ) contains two independent molecules (molecules A and B) in an asymmetric unit wherein C1A and C1B atoms have been established to exhibit R configuration. The main structure unit is a five-membered 2,5-dihydrothiophene ring with an aldehyde group and a 2-methoxyphenyl group. In molecule A, the atom S1A of the five-membered ring lies 0.315 (5)Å from the mean plane of C1A/C2A/C3A/C4A, the atoms O2A, C12A of the methoxy group lie -0.057 (5) and -0.213 (5) Å, respectively, from the benzene ring. The dihedral angel between the main planes of atoms CA1/C2A/C3A/C4A and the benzene ring is 75.45 (5)°. In molecule B, the atom S2B of the five-membered ring lies -0.249 (5)Å from the mean plane of C13B/C14B/C15B/C16B, the atoms O4B, C24B of the methoxy group lie 0.039 (5) and 0.001 (5) Å, respectively, from the benzene ring. The dihedral angel between the main plane formed by the atoms C13B/C14B/C15B/C16B and the benzene ring is 74.10 (5) °. The crystal structure is devoid of any classical hydrogen bonds. However, non-classical intermolecular interactions of the type C-H···O are present in the structure (Table 1) .
The crystal structure of 2-morpholino-4-oxo-4,5-dihydrothiophene-3-carbonitrile which is closely related to the title compound has been reported recently (Zhu et al., 2009 ).
Experimental
The title compound was prepared by mixing a toluene (1 ml) solution of (E)-3-(2-methoxyphenyl)acrylaldehyde (1 mmol) and 1,4-dithiane-2,5-diol (0.6 mmol) in the presence of (S)-2-(diphenyl(trimethylsilyloxy)methyl)pyrrolidine (0.2 mmol) as amine catalyst and 4-nitro-benzoic acid (0.1 mmol) as additive at room temperature with stirring. After completion of the reaction, the mixture was washed with water and extracted with ethyl acetate. The solvent was removed under reduced pressure and the residue was purified by silica gel column chromatography (eluent: petroleum ether/diethyl ether). Single crystals were obtained by slow evaporation of an acetone solution.
Refinement H atoms were placed in calculated position with C-H = 0.98, 0.97, 0.96 and 0.93 Å for sp, sp 2 , sp 3 and aromatic H-atoms, respectively. All H atoms were included in the final cycles of refinement in riding mode, with U iso (H)=1.2U eq of the carrier atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1B 0.18231 (16) −0.06575 (15) 0.81497 (10) 0.0748 (4) S1A 0.48209 (17 Geometric parameters (Å, °) S1B-C4B 1.813 (5) C8B-C7B 1.389 (6) S1B-C1B 1.839 (4) C8B-H8B 0.9300 S1A-C4A 1.816 (5) O1A-C5A 1.209 (5) S1A-C1A 1.839 (4) C5A-C2A 1.468 (6) O2A-C11A 1.363 (4) C5A-H5A 0.9300 O2A-C12A 1.433 (4) C9B-C10B 1.379 (6) C11B-O2B 1.372 (5) C9B-H9B 0.9300 C11B-C10B 1.377 (5) C3B-C2B 1.327 (5) C11B-C6B 1.405 (5) C3B-C4B 1.478 (6) C6A-C7A 1.385 (5) C3B-H3B 0.9300 C6A-C11A 1.410 (4) C2B-C5B 1.469 (6) C6A-C1A 1.507 (5) C10B-H10B 0.9300 C11A-C10A 1.387 (5) C7B-H7B 0.9300 C1B-C2B 1.500 (4) C2A-C3A 1.333 (5) C1B-C6B 1.502 (5) C3A-C4A 1.476 (6) 
